Chromatin Immunoprecipitation.
Chromatin immunoprecipitation (ChIP) is a valuable method to investigate protein-DNA interactions in vivo. Since its discovery it has been indispensable to identify binding sites and patterns of a variety of DNA-interacting proteins, such as transcription factors and regulators, modified histones, and epigenetic modifiers. The Polycomb repressors were the first proteins that have been mapped using this technique, which provided the mechanistic basis for the understanding of their biological function. Cross-linked (XChIP) or native (NChIP) chromatin from tissues or cultured cells is fragmented and the protein of interest is immunoprecipitated using a specific antibody. The co-precipitated DNA is then purified and subjected to analysis by region-specific PCR, DNA microarray (ChIP-on-chip), or next-generation sequencing (ChIP-seq). The assay can therefore produce information about the localization of the analyzed protein at specific candidate loci or throughout the entire genome. In this chapter, we provide a detailed protocol of the basic standard ChIP assay and some remarks about variations.